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© An optical disk apparatus comprises a spindle 
motor (2) for revolving an optical disk, a motor (54) 
driver for supplying a drive signal to the spindle 
motor (2), and a frequency comparator (52) for com- 
paring an FG pulse generated from a pulse gener- 
ator (50) and a spindle motor clock generated from a 
clock control circuit (56). A CPU (23) transmits a 
drive signal to the motor driver (54) such that a 
difference signal supplied from the frequency com- 
parator becomes zero. In order to decelerate the 
spindle motor (2), the CPU (23) computes stop time 
of the spindle motor (2) in advance based on a 
constant revolution speed, a decelerating revolution 
speed of tho spindle motor (2) being doceloratod, 
and time required until the constant revolution speed 
reaches the decelerating revolution speed, and no 
power for stopping the motor (2) is applied from the 
motor driver to the spindle motor at the stop time. 
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The present invention relates to an optical disk 
apparatus for recording/reproducing Information 
on/from an optical disk having recording tracks and 
a method of stopping revolution of the optical disk 
and, more particularly, to an improvement in a 
control system for stopping revolution of a spindle 
motor of an optical disk apparatus. 

An optical disk apparatus for record- 
ing/reproducing information on/from an optical disk 
having recording tracks by a laser beam emitted 
from a semiconductor laser mounted on an optical 
head, has been put into practical use. 

In this type of optical disk apparatus, an optical 
head is moved in the radial direction of an optical 
disk, that is, in the direction perpendicular to the 
tracks of the optical disk at high speed by a linear 
motor or a linear actuator thereby to read informa- 
tion from the tracks. More specifically, when the 
optical head is moved by the linear motor, a laser 
beam emitted from the optical head is moved, and 
a beam spot formed on the optical disk is moved 
to a target track. By doing so, information is opti- 
cally read out in sequence from the tracks of the 
rotating optical disk. 

In the above optical disk apparatus, the optical 
disk is rotated at high speed by a spindle motor. 
The following is a conventional control method of 
stopping the spindle motor. The revolution speed 
of the spindle motor is monitored by a frequency 
generator, and is controlled by the pulse (FG 
pulse) generated from the frequency generator in 
accordance with the monitored revolution speed. In 
order to stop the rotation of the opticat disk, the 
spindle motor, which is revolving at a high constant 
revolution speed, is decelerated to a predetermined 
revolution speed 1/3 to 1/4 the constant revolution 
speed, and the current flowing to the spindle motor 
revolved at this predetermined revolution speed, is 
cut off. 

In the conventional control method of stopping 
the spindle motor, the spindle motor is stably de- 
celerated and, when its revolution speed reaches a 
predetermined value, the current for energizing the 
spindle motor is cut off. Since, however, a spindle 
motor has its own torque or inertia, there is a case 
where the spindle motor cannot be stopped when it 
is decelerated or the spindle motor rotates re- 
versely when it is stops. For this reason, a me- 
chanical brake is required to completely stop the 
spindle motor. 

Assuming that an optical disk having a stan- 
dard inertia is rotated by a spindle motor, the 
spindle motor is stably decelerated and stopped 
when a predetermined time elapses after the cur- 
rent is cut off when its revolution speed reaches a 
predetermined value. If, however, an optical disk 
having an inertia smaller than a standard one is 
decelerated at the same torque, the spindle motor 



is stopped and starts to rotate reversely before the 
predetermined time elapses, ft an optical disk hav- 
ing an inertia larger than a standard one is decel- 
erated at the same torque, the spindle motor is not 

5 stopped but rotating even ater the predetermined 
time elapses. 

It is an object of the present invention to pro- 
vide an optica: disk apparatus having a stop control 
system capable of reliably stopping revolution of a 

10 spindle motor. 

Accord ng to a first aspect of tt*e present in- 
vention, there is provided a disk control apparatus, 
comprising: 

revolving means for revolving a recording ma- 
rs dium of disk type at a constant speed; 

decelerating means for decele*ating the revok- 
ing means when the recording means is recused to 
stop its revolution; 

detecting means for detecting a revolution 
20 speed of the recording medium; 

computing means for computing a stop sched- 
ule for the recording medium and prodjeing a 
revolving stop tine of the recording medium, from 
the constant speed, a predetermined deceleration 
25 speed smaller than the constant speed and a de- 
celeration period between a start of energizing the 
decelerating means and an deceleration time at 
which the deceleration speed is detected by the 
detecting mean; and 
30 means for cutting off the energ zation of the 
decelerating means at the revolving stop time in 
accordance with the stop schedule. 

According to a second aspect cf tne present 
invention, there is provided a disk control apoara- 
35 tus, comprising: 

revolving means for revolving a recording me- 
dium of disk type at a constant revolution speed; 

setting means for setting a predetermined de- 
celeration speed smaller than the constant revclu- 
40 tion speed; 

decelerating means for decelerating the revolv- 
ing means unit a constant tongue when the record- 
ing medium is required to stop its revolution; 

detecting means for detecting that a decefera- 
45 tion speed is reached to the predetermined decel- 
eration speed set by the setting means when the 
revolving means is decelerated; 

measuring means for measuring a deceleration 
period between a start of energizing the deceerat- 
so ing means ard a time at which the deceleration 
speed is detected by the detect ng mears; 

computing means for computing a step sched- 
ule and producing a revolving step time f*cm the 
constant speed, the deceleration speed and the 
55 deceleration period; and 

means for cutting off the energza:ion of the 
decelerating means at the revolving stop time in 
accordance with the stop schedule. 
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According to a third aspect of the present 
invention, there is provided a disk control appara- 
tus, comprising: 

setting means for setting first and second revo- 
lution speed of a recording medium, the first revo- 
lution speed larger than the second revolution 
speed; 

revolving means for revolving the recording 
medium; 

means for energizing the revolving means to 
decelerate a revolution of the recording means in 
accordance to a predetermined stop schedule; 

means for detecting the first and second revo- 
lution speeds; 

means for computing the predetermined stop 
schedule and estimating a revolution stop time for 
the first and second revolution speeds and a decel- 
eration period corresponding to difference between 
the first and second speeds; and 

deenergizing means for deenergizing the en* 
ergizing means to prevent the revolving means 
from revolving the recording medium at the es- 
timated revolution stop time. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

FIG. 1 is a block diagram showing a motor 
control circuit of an optical disk apparatus ac- 
cording to an embodiment of the present inven- 
tion; 

FIG. 2 is a perspective view schematically show- 
ing the optical disk apparatus according to the 
embodiment of the present invention; 
FIG. 3 is a block diagram depicting a circuit 
arrangement of the optical disk apparatus shown 
in FIG. 2; 

FIG. 4 is a graph representing the relationship 
between time and revolution speed of a spindle 
motor relative to a stop program applied to the 
motor control circuit shown in FIG. 1 ; 
FIG. 5 is a graph representing the relationship 
between time and constant torque control ap- 
plied to the motor control circuit shown in FIG. 
1; and 

FIG. 6 is a flowchart relative to the stop program 
applied to the motor control circuit shown in 
FIG. 1. 

An optical disk apparatus according to one 
embodiment of the present invention will now be 
described, with reference to the accompanying 
drawings. 

FIG. 1 is a block diagram of rotation mecha- 
nism of the optical disk apparatus. FIG. 2 Is a 
perspective view schematically showing an appear- 
ance of the optical disk apparatus, and FIG. 3 is a 
block diagram showing a circuit arrangement of the 
optical disk apparatus. 



As shown in FIG. 3, recording tracks (grooves), 
not shown, are formed spirally or concentrically on 
the surface of an optical disk 1 (optical recording 
medium), and the optical disk 1 is rotated, for 

5 example, at a constant angular velocity by a spin- 
dle motor 2. The spindle motor 2 is controlled by a 
motor control circuit 18, which will be described 
later. An optical head 3 is disposed under the 
optical disk 1. and a light beam is emitted from the 

io optical head 3 toward the optical disk 1 . Information 
is optically reproduced from the optical disk 1 or 
recorded thereon by the light beam. A recording 
film on which pits are to bo formed, a recording 
film using variations in phase, or a multilayer re- 

75 cording film is employed for the optical disk 1. 
Further, the optical disk 1 can be replaced with a 
photomagnetic disk for photomagnetically record- 
ing/reproducing information. 

The optical head 3 includes an object lens 6 

20 supported by a wire or a plate spring (not shown), 
and the object lens 6 can be moved in its focusing 
direction (in the direction of the optical axis) by a 
drive coil 5 and moved in the tracking direction (in 
the direction perpendicular to the optical axis) by a 

25 drive coil 4. 

A laser beam is emitted from a semiconductor 
laser beam emitter 9. which is driven by a laser 
control circuit 14, onto the optical disk 1 through a 
collimator lens 11a, half prism 11b, and object lens 

30 6. The light beam reflected by the optical disk 1 
penetrates the object lens 6 and half prism 11b, 
and is separated into two light beams by a half 
prism 11c. One of the two light beams is guided to 
a photodetector 7 via a focus detection optical 

3$ system 11d, and the other light beam is guided to 
a photodetector 8 via a track detection optical 
system 10. The laser beam emitted from the semi- 
conductor laser beam emitter 9 is detected by a 
detector PD, and its corresponding signal is fed 

40 back to the laser control circuit 14, with the result 
that the output of the light beam is stabilized. 

A detection signal is supplied from the 
photodetector 7 for focus detection to an operation 
amplifier OP2, and its difference signal is gen- 

45 erated therefrom. The difference signal is then sup- 
plied to a focus control circuit 15. The focus control 
circuit 15 generates a focus signal corresponding 
to the difference signal, and the focus signal is 
transmitted to the drive coil 5 through an amplifier 

50 28. Thus, the object lens 6 is moved in the direc- 
tion of the optical axis to be kept in the focus state, 
and the minimum beam spot Is formed on the 
optical disk 1. 

A detection signal Is supplied from the 

55 photodetector 8 for tracking detection lo an opera- 
tion amplifier OP1, described later, and its dif- 
ference signal is generated therefrom. The dif- 
ference signal is then supplied to a tracking control 
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circuit 16. The tracking control circuit 16 generates 
a tracking signal corresponding to the difference 
signal, and the tracking signal is transmitted to the 
drive coi! 4 trough an amplifier 27. Thus, the direc- 
tion of the object lens 6 is changed to be kept in 
the tracking state, and a tracking guide is traced 
with the laser beam. The tracking signat is also 
transmitted to a linear motor control circuit 17. A 
linear motor 41 is driven in response to a drive 
signal from the control circuit 17, and the optical 
head 3 is moved in the radial direction of the 
optical disk 1. 

The focus signal and tracking signal are sup- 
plied to a CPU 23 through an A/D converter 21 and 
a bus 20 and processed for control relative to the 
focus control and tracking control. The linear motor 
control circuit 17 applies a voltage, which cor- 
responds to a difference between an actual speed 
signal delivered from a track count signal and a 
reference speed signal supplied from the CPU 23 
through a D/A converter 22 in response to an 
instruction from a console panel 30, to a drive coil 
in the linear motor 41 , thereby to move the optical 
head 3 to a predetermined track. 

An addition signal of detection signals output 
from the respective photodetection cells of the 
photodetector 8 in the focusing and tracking states 
is influenced by variations in reflectance of light 
from the pits (recording information) formed on the 
tracks. The addition signal is supplied to a signal 
processing circuit 19, in which recording informa- 
tion and address information (track numbers, sector 
numbers, etc.) are reproduced. A reproduction sig- 
nal (reproduction information) generated in the sig- 
nal processing circuit 19 is output to an information 
processing device (not shown) as an external de- 
vice via an interface circuit 29. 

As shown in FIG. 2, in the optica! disk appara- 
tus, the optical head 3 is disposed above a car- 
riage 44 so that it can be moved in the radial 
direction of the spindle motor 2 on which the 
optical disk 1 is placed. In other words, the car- 
riage 44 is supported movably by a guide shaft 46 
arranged in the radial direction of the optical disk 1, 
a magnetic circuit 46 of the linear motor 41 for 
moving the carriage 44 is provided under the car- 
riage 44, In order to transmit a detection signal 
from the optical head 3 and supply a drive current 
for driving a drive unit in the optical head, a flexible 
printed circuit 42 is connected to the carriage 44 
and to an external circuit. Therefore, even if the 
carriage 44 is moved, the drive current can be 
supplied to the optical head 3, and the detection 
signal can be sent from the optical head to the 
external circuit. 

As shown in FIG. 1, the motor control circuit 
18, which generates a drive signal for driving the 
spindle motor 2, includes a frequency generator or 



a pulse generator 50 for gene'ating an FG pulse 
having a frequency corresponding to the revolution 
of the spindle mctor 2, and a frequency comparator 
52, connected to the pulse gererator 50. f^r com- 

5 paring a frequency corresponding to a target revo- 
lution speed with the frequency of the FG pulse. 
The target frequency is supplied to the frequency 
comparator 52 as a spindle motor clock generated 
from a clock control circuit §6. 

jo The frequency comparator 52 compares the 

frequency of the spindle moto" dock and that of 
the FG pulse to produce a difference signal. The 
difference signal is suppled to a motor driver 54, 
and the motor driver 54 transmits a drive signal to 

75 the spindle motor 2 in response to the dfference 
signal. The spindle motor clock is determined by a 
clock control signal issued from the CPU 23 op- 
erated in response to a re'erence clock 58. 

The CPU 23 generates a fcrward reverse revo- 

20 lution control signal for giving an instructicn of 
forward or reverse revolut on to the motor criver 54 
in accordance with a revolution control program 
read out from a memory 24 in response to an . 
instruction from the console pane) 30. Furthermore. 

25 a Hall element 60 is provided near the spindle 
motor 2 and transmits a decelerating revolution 
speed of the spindle motor to the motor driver 54 
in order to decelerate and stop the spindle motor 2, 
and the decelerating revolution speed is then suo- 

30 piied to the CPU 23. 

An operation of the motor control circut 18 
shown in FIG. 1 , will now be described. When the 
spindJe motor 2 starts to revolve, the CPU 23 
sends an instruction for steady revolution to the 

35 clock control circuit 56 in response to a revolution 
start signal frcm the console panel 30. In response 
to the instruction for steady revolution, the motor 
driver 54 supplies a drive current tD the spindle 
motor 2 to revofve the spindle motor 2. and the 

40 clock control circuit 56 divides the reference clock 
to generate a spindle mctor clock. The frequency 
comparator 52 compares the frequency of the FG 
pulse generated from the pulse generator 50 and 
that of the spindle motor clock generated from the 

45 clock control circuit 56, and supplies a result cf the 
comparison to the motor driver 54. 

The motor driver 54 increases the frequency of 
the drive current base:* on the resu!t of the com- 
parison to gain the revolution speed of the spind'e 

so motor 2. If the frequency of the FG pulse gen- 
erated from the pulse generator 50 coincides with 
that of the spindle motor clock generated from the 
clock control circuit 56, the spindle motor 2 is 
revolved at a target revolution speed. To revolve 

55 the spindle motor 2 at the target revolution speed, 
the spindle motor is driven by the motor driver 54 
based on the result of the comparison. 
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The spindle motor 2 is stopped as follows. 
When a signal for stopping the spindle motor 2 
revolving at, for example, constant revolution speed 
r 1 , is generated by means of the console panel 30, 
the CPU 23 supplies the signal to the clock control 
circuit 56 and motor driver 54 at time tl. In re- 
sponse to the signal, the clock control circuit 56 
generates a spindle motor clock corresponding to 
the deceleration of the spindle motor. Therefore, 
the motor driver 54 reduces the frequency of drive 
current supplied to the spindle motor 2, based on 
the comparison result obtained from the frequency 
comparator 52, thus linearly decreasing the revolu- 
tion speed of the spindle motor 2. 

When the revolution speed of the spindle mo- 
tor 2 decreases and then reaches a predetermined 
revolution speed r2 at time t2, a revolution speed 
signal corresponding to the revolution speed r2 is 
supplied from the Hall element 60 to the CPU 23 
through the motor driver 54. In this state, the CPU 
23 computes time t3 when the spindle motor 2 is 
stopped, from r1, t1. r2. and t2. 

The CPU 23 supplies a reverse-revolution sig- 
nal and a revolution stop signal to the motor driver 
54 immediately before time t3 after a lapse of 
predetermined time, which is set by the inertia of 
the optical disk 1 or the like, after time t2. Thus the 
motor driver 54 temporarily supplies a current for 
reverse revolution to the spindle motor 2 to cut off 
the drive current at once. The torque of the spindle 
motor 2, which continues to revolve by its own 
inertia, is canceled since the current for reverse 
revolution serves as a brake, and the spindle motor 
Is then stopped immediately by cutting off the drive 
current. 

The foregoing operation of stopping the spindle 
motor 2 will now be described, with reference to 
the graphs shown in FIGS. 4 and 5. Since the 
torque at which the spindle motor 2 is driven is 
generally proportionate to the current supplied to 
the spindle motor, if the spindle motor 2 Is driven 
by the constant current, it is controlled at the 
constant torque as shown in FIG. 5. Thus, the 
decreased revolution speed r to stop the spindle 
motor is expressed by the following linear function: 

r = - at + n 

where a is a deceleration speed (rps/s), ri is an 
initial revolution speed (rps) at the beginning of 
deceleration, and t is the duration of stop operation. 

Assuming that a certain time set while the 
spindle motor is decelerating is t2 and the time at 
which the spindle motor is stopped is t3, a triangle 
formed by coordinates (0, r1), (0. r2), and (t2, r2) is 
similar to a triangle formed by coordinates (t2, r2), 
(t2, 0), and (t3, 0), as shown in FIG. 4. Therefore, 
the following equation is established: 



t3 - 12 = (r2/r1 - r2)(t2 - tt) 

If the deceleration time (t2 - tt) from tl to 12 is 

5 calculated by the above equation, the time from 
time t2 at which the revolution speed of the spindle 
motor 2 reaches the predetermined revolution 
speed r2 to time t3 at which a stop signal is 
generated, can be obtained. Therefore, the stop 

10 time of the spindle motor 2 can be estimated, and 
the spindle motor 2 can be reliably stopped by 
cutting off the current immediately after an in- 
stantaneous brake is applied to the spindlo motor 2 
at the stop time t3. 

is In RG. 4, a straight line F0 represents the 

relationship between the revolution speed of the 
optical disk 1 having a standard inertia, rotated by 
the spindle motor 2, and the time required for 
stopping the optical disk 1 . The time required from 

20 X2 to time t3 is obtained from the line F0. Similarly, 
a straight line F1 indicates a case where an optical 
disk 1 having an inertia smaller than a standard 
one is rotated by the spindle motor 2. The time 
required from time t4 at which the revolution speed 

25 of the spindle motor reaches the predetermined 
revolution speed r2 to time t5 at which a stop 
signal is generated, can be obtained from the line 
F1. A straight line F2 shows a case where an 
optical disk 1 having an inertia larger than a stan- 

30 dard one is rotated by the spindle motor 2. The 
time required from time t6 at which the revolution 
speed of the spindle motor reaches the predeter- 
mined revolution speed r2 to time t7 at which a 
stop signal is generated, can be obtained from the 

35 line F2. In either case, a brake is applied to the 
spindle motor 2 immediately before the stop time 
t3, t5 t or t7 and then the current is cut off, thereby 
reliably stopping the spindle motor 2. 

A program of the CPU 23 for stopping the 

40 spindle motor 2 will now be described, with refer- 
ence to the flowchart shown in FIG. 6. When the 
program is started in response to an instruction 
input from the console panel 30 (STEP 70), the 
CPU 23 sets a timer for counting Ihe duration of a 

45 stop operation thereby to start counting time (STEP 
71). Simultaneously, the CPU 23 transmits a clock 
control signal indicative of deceleration to the clock 
control circuit 56 and issues a stop instruction to 
the motor driver 54, thereby to start decelerating 

so the spindle motor 2. 

When the spindle motor 2 starts to decelerate, 
the CPU 23 sets a predetermined decelerating 
revolution speed r2 based on which the stop time 
of the spindle motor is calculated (STEP 72). Then, 

55 the CPU 23 monitors the revolution speed of the 
spindle motor 2 (STEP 73) and, when it reaches r2, 
computes time required therefor (STEP 74). Based 
on this computation, time (t3 - t2) from the time 
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when the revolution speed reaches r2 to the time 
when the spindle motor Is stopped Is computed 
(STEP 75). 

If the stop time of the spindle motor 2 is 
computed as described above, the CPU 23 sets 
the revolution speed to a considerably lower value 
or issues an instruction for reversely revolving the 
spindle motor immediately before time t3 (STEP 

76) . After that, the CPU 23 sets the timer (STEP 

77) and confirms whether the time (t3 - t2) has 
elapsed (STEP 78). At the time t3. the CPU 23 cuts 
off the current being supplied to the motor to 
completely stop the spindle motor 2 (STEP 79). 
The stop operation is thus completed (STEP 80). 

Since, as described above, the stop time of the 
spindle motor 2 is computed in advance and the 
current is cut off at the computed time, the spindle 
motor can be reliably stopped. 

The present invention is not limited to the 
above embodiment. Various changes and modifica- 
tions can be made without departing from the 
scope of the invention. According to the above 
embodiment, a current for reversely revolving the 
spindle motor 2 is supplied from the motor driver 
54 to the spindle motor when it is stopped. For 
example, a brake can be temporarily applied to the 
spindle motor instead of the current. It is thus 
possible to advance to the next step quickly in 
virtue of the no-load state immediately after the 
brake is applied. 

Furthermore, the decelerating revolution speed 
of the spindle motor and the time for extracting the 
revolution speed, both of which are required for 
predicting the stop time, can be arbitrarily deter- 
mined. If at least two sets of data representing the 
revolution speed of the decelerating spindle motor 
and the time (including the deceleration start time) 
are extracted, the spindle motor 2 can be stopped. 

Claims 

1. A disk control apparatus, comprising: 

revolving means (2) for revolving a record- 
ing medium (1) of disk type at a constant 
speed; and 

decelerating means (18, 52, 54) for decel- 
erating said revolving means (2) when the re- 
cording means (1) is required to stop its revo- 
lution; 

characterized by further comprising: 
detecting means (50, 60) for detecting a 
revolution speed of the recording medium; 

computing means (23) for computing a 
stop schedule for the recording medium (1) 
and producing a revolving stop time of the 
recording medium (1). from the constant 
speed, a predetermined deceleration speed 
smaller than the constant speed and a decel- 



eration pericd between a start of energizing 
said dece'erating means (52, 54) and an decel- 
eration time at which me deceleraticn speed is 
detected by said detecting mean; and 
5 means (23) for cutting off the energization 

cf said decelerating means (18. 52. 54) at the 
revolving stop time in accordance with the stop 
schedule. 

10 2. The disk control apparatus according to cla : m 
1, characterized in that said decelerating 
means (18, 52. 54) induces means (52) for 
comparing the revolution speed detected by 
said detecting means (50) with a target revolu- 

?s Uon speed and generating a difference sigral 

therebetween, said dece'erating means (18. 52, 
54) drives said revolving means (2) in re- 
sponse to the d fference signal. 

20 3. The disk control apparatus according to claim 
1. characterized in that said apparatus further 
comprises: 

means (56) fcr generating a c'ock sigral 
corresponding to the target revolution speed in 
25 response to an instruction from said computing 

means (23); and 

means (52) for compar ng the clock signal 
with a pulse signal generated from said detect- 
ing means (50) in accordance with the revolu- 
30 tion speed, and 

said decelerating means (54) drives sad 
revolving means (2) in response to the dif- 
ference signal. 

35 4. The disk contrcl apparatus according to claim 
1, characterized in that said computing means 
(23) supplies a reverse-revclut on signal to said 
decelerating means (54) immediately before 
generating a stop signa! at tre revolving stop 

40 time, and said decelerating means (54) tem- 

porarily supplies a drive signal for reversely 
revolving said revolving means (2) in response 
to the reverse-revolution signal, to said revolv- 
ing means (2), thereby instantaneously curing 

45 eff the drive signal supplied from said deceler- 

ating means (54) to said revolving means (2). 
in response to tie stop signal. 

5- A disk control apparatus, characterized by 
50 comprising: 

revolving means (2) for revolving a record- 
ing medium (i) of dis* type at a constant 
revolution speed; 

setting means (23) for setting a preceter- 
55 mined deceleration speed smaJler than the 

constant revolution speed; 

decelerating means (54) for decelerating 
said revolving means (2) unit a constant 
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tongue when the recording medium (1) is re- 
quired to stop its revolution; 

detecting means (60, 50) for detecting that 
a deceleration speed is reached to the pre- 
determined deceleration speed set by said set- s 
ting means (23) when said revolving means is 
decelerated; 

measuring means (23) for measuring a de- 
celeration period between a start of energizing 
said decelerating means (54) and a time at io 
which the deceleration speed is detected by 
said detecting means (50); 

computing means (23) for computing a 
stop schedule and producing a revolving stop 
time from the constant speed, the deceleration 15 
speed and the deceleration period; and 

means (23) for cutting off the energization 
of said decelerating means (54) at the revolv- 
ing stop time in accordance with the stop 
schedule. 20 

6. The disk control apparatus according to claim 
5. characterized in that said apparatus further 
comprises: 

means (56) for generating a clock signal 25 
corresponding to a target revolution speed in 
response to an instruction from said computing 
means (23); and 

means (52) for comparing the clock signal 
with a pulse signal generated from said detect- 30 
ing means (50) in accordance with the revolu- 
tion speed, and 

said decelerating means (54) drives said 
revolving means (2) in response to the dif- 
ference signal. 35 

7. The disk control apparatus according to claim 
5, characterized in that said computing means 
(23) supplies a reverse-revolution signal to said 
decelerating means (54) immediately before 40 
generating a stop signal at the stop time, and 

said decelerating means (54) temporarily sup- 
plies a drive signal for reversely revolving said 
revolving means (2) in response to the reverse- 
revolution signal, to said revolving means (54), 45 
thereby instantaneously cutting off the drive 
signal supplied from said decelerating means 
(54) to said revolving means (2), in response to 
the stop signal 

50 

8. A disk control apparatus, characterized by 
comprising: 

setting means (23) for setting first and 
second revolution speed of a recording me- 
dium (1), the first revolution speed larger than 55 
the second revolution speed; 

revolving means (2) for revolving the re- 
cording medium (1); 



means (54) for energizing said revolving 
means (2) to decelerate a revolution of said 
recording means (1) in accordance to a pre- 
determined stop schedule; 

means (50, 60) or detecting the first and 
second revolution speeds; 

means (23) for computing the predeter- 
mined stop schedule and estimating a revolu- 
tion stop time for the first and second revolu- 
tion speeds and a deceleration period cor- 
responding to difference between the first and 
second speeds; and 

decnergizing means (23) for deenergizing 
said energizing means (54) to prevent said 
revolving means (2) from revolving the record- 
ing medium (1) at the estimated revolution 
stop time. 

9. The disk control apparatus according to claim 
5, characterized in that said decelerating 
means (54) includes means (50) for detecting 
the decelerating revolution speed, and said 
computing means (23) computes stop time of 
said revolving means (2) from the decelerating 
revolution speed detected from said detecting 
means (50), time required from when said re- 
volving means (2) starts to decelerate until the 
revolution speed of said revolving means (2) 
reaches the decelerating revolution speed, and 
the constant revolution speed. 

10. An disk control apparatus characterized by 
comprising: 

means (2) for revolving a recording me- 
dium at a constant revolution speed; 

means (50) for detecting the revolution 
speed of said revolving means; 

means (54) for decelerating said revolving 
means in response to a drive signal; and 

means (23) for computing stop time of 
said revolving means (54) from first and sec- 
ond decelerating revolution speeds of said re- 
volving means (2) being decelerated by said 
decelerating means (54), and time required 
from the first decelerating revolution speed to 
the second decelerating revolution speed, 
thereby to cut oft the drive signal supplied 
from said decelerating means (54) to said re- 
volving means (2). 

11. A method for stopping revolution of a record- 
ing medium, characterized by comprising the 
steps of: 

revolving the recording medium (1) at a 
constant speed; 

detecting a revolving speed of the record- 
ing medium (1); 

decelerating the revolving of the recording 
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medium (1); 

calculating stop time of the decelerated 
recording medium from the constant revolving 
speed, a decelerating revolution speed of the 
recording medium and a time period from a 5 
start of the decelerating of the recording me- 
dium (1) to a time in which the recording 
medium is revolved at a predetermined speed; 
and 

cutting off a energization of the revolving 10 
of recording medium (1) at the stop time. 

12. Tho method according to claim 11, character- 
ized in that said revolving step including a step 

of applying a constant revolving forge to the is 
recording medium (1) in accordance to a com- 
parison between the detected revolving speed 
and a target revolving speed. 

13. The method according to claim 11, character- 20 
ized in that said revolving step includes steps 

of generating a clock signal corresponding to 
the constant speed and comparing a pulse 
signal corresponding to the detected revolving 
speed with the clock signal to generate a dif- 25 
ference signal between the clock signal and 
the pulse signal, the revolving of the recording 
medium (1) being controlled in response to the 
difference signal. 

30 

14. The method according to claim 11, character- 
ized in that said cutting step includes a step of 
applying a reverse-revolution to the recording 
medium (1) immediately before the stop time. 
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© Optical disk apparatus having a mechanism of -stopping revolution of optical disk and method of 
stopping the same. 
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© An optical disk apparatus comprises a spindle 
motor (2) for revolving an optical disk, a motor (54) 
driver for supplying a drive signal to the spindle 
motor (2), and a frequency comparator (52) for com- 
paring an FG pulse generated from a pulse gener- 
ator (50) and a spindle motor clock generated from a 
clock control circuit (56). A CPU (23) transmits a 
drive signal to the motor driver (54) such that a 
difference signal supplied from the frequency com- 
parator becomes zero. In order to decelerate the 
spindle motor (2), the CPU (23) computes stop time 
of the spindle motor (2) in advance based on a 
constant revolution speed, a decelerating revolution 
speed of the spindle motor (2) being decelerated, 
and time required until the constant revolution speed 
reaches the decelerating revolution speed, and no 
power for stopping the motor (2) is applied from the 
motor driver to the spindle motor at the stop time. 
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